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(54) PRODUCTION OF MEMBER MADE OF MAGNESIUM ALLOY 
(57)Abstract- 

PURPOSE: To produce a member improved in forgeability and furthermore excellent in 
mechanical properties by allowing magnesium compounds present in the structure of a 
forging blank made of a magnesium alloy into solid solution and thereafter executing forging. 
CONSTITUTION: A forging blank made of a magnesium alloy is subjected to forging and is 
subjected to heating treatment at 400 to 450"* C for about • lOhr to enter magnesium 
compounds present in the structure of the forging blank into solid solution. Next, it is 
subjected to warm forging at about 300 to 380** C and is cooled to room temp., and 
deburring is executed. After that, it is subjected to aging treatment at about 162 to 21 0** C 
for about 1 6hr and is air- cooled. Furthermore, it is subjected to machining and is thereafter 
subjected to rust preventing treatment to produce a member made of a magnesium alloy. In 
this way. the member improved in forgeability and excellent in mechanical properties can be 
obtd. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages caused by th us of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture technique of the member made from a Magnesium alloy equipped 
with the forging process which carries out the forging molding of the forging blank after the 
heat-treatment process which makes the magnesium compound which exists in the process 
which obtains the forging blank made from a Magnesium alloy, and the above-mentioned 
process subsequently to the in-house of the above-mentioned forging blank dissolve, and the 
above-mentioned heat-treatment process. 

[Claim 2] The heat-treatment in the above-mentioned heat-treatment process is the 
manufacture technique of the member made from a Magnesium alloy according to claim 1 that 
an aging treatment is given after the above-mentioned forging process while serving as 
solution treatment. 

[Claim 3] The heat-treatment in the above-mentioned heat-treatment process is the 
manufacture technique of the member made from a Magnesium alloy according to claim 1 or 2 
processed at the heating temperature of 400-450 degrees C. 

[Claim 4] The manufacture technique of the member made from a Magnesium alloy according 
to claim 1 , 2, or 3 of adjusting the temperature of the above-mentioned forging blank to 
warm-forging temperature after the above-mentioned heat-treatment succeeding this heat- 
treatment, and performing a warm forging. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture technique of the members 
made from a Magnesium alloy, such as a wheel and an upper arm of a suspension, used as 
autoparts. 
[0002] 

[Description of the Prior Art] Conventionally, there is the forging technique which is shown in 
drawing 7 among the technique of manufacturing the member made from a Magnesium alloy 
for the purpose of large lightweight-izing of parts. Namely, the bending of the material made 
from a Magnesium alloy (the so-called blank) is carried out at the 1st process 71. Perform 
buster forging at the following process [ 2nd ] 72, and blocker forging is performed at the 
following process [ 3rd ] 73. It is the manufacture technique of performing finisher forging at 
the following process [ 4th ] 74, heat-treating T6 processing etc. at the following process [ 
5th ] 75. machining in the last configuration of parts at the following process [ 6th ] 76, and 
performing rustproof processing at the following process [ 7th ] 77. Thus, giving the forging 
processes 72, 73, and 74 covering several steps story forges by dividing into several steps 
story in the reason whose above-mentioned Magnesium alloy is difficulty plastic-working 
material, and a comparatively small working ratio. 

[0003] However, although crystal grain forged by making it big and rough, there was a trouble 
where the enhancement in an intensity did not accept on the relation by which heating and 
cooling are repeated for every forging in such conventional technique, moreover, much forging 
— in needing metal mold, there was a trouble where consumption heat energy also served as 
size extremely 

[0004] In order to solve such a trouble, the casting forging technique which is shown in 
drawing 8 is already invented conventionally. That is, while the blank made from a Magnesium 
alloy (forging blank) is manufactured by casting at the 1 st process 81 and a forging blank is 
cooled at the following process [ 2nd ] 82, trimming of the gate is carried out if needed, 
finisher forging is performed at the following process [ 3rd ] 83, solution treatment is 
performed at the following process [ 4th ] 84 after this finisher forging end, and artificial-aging 
processing is performed at the following process [ 5th ] 85. It is the casting forging technique 
of machining in the last configuration of parts at the following process [ 6th ] 86 after T6 
processing end by each above-mentioned processes 84 and 85, and performing rustproof 
processing at the following process [ 7th ] 87. 

[0005] According to this conventional technique, the repeat count of heating and cooling is 
reduced by curtailment of the number of forging processes. While there is an advantage which 
can carry out as much as possible prevention of the big-and-rough-izing of the crystal grain 
of the member made from a Magnesium alloy Since the magnesium compound as an 
intermetallic compound carried out a segregation (segregation) to the in-house of the forging 
blank obtained by casting at the 1 st above-mentioned process 81 and a crack occurred from 
the segregation part of this magnesium compound at the time of forging, there was a trouble 
where a forging moldability was bad. 

[0006] On the other hand as the manufacture technique of the member made from a 
Magnesium alloy, Japanese Patent Application No. 268357 [ three to ] as these people s point 
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** is faced like a publication fabricating the material made from a Magnesium alloy (for 
example, wheel) by casting. By the technique of using the fraction (for example, rim section) 
by which forging molding (for example, spinning molding) is carried out at the time of casting, 
carrying out quenching processing of the chiller (chiller) etc. at a back process, and heating 
and carrying out forging formation of the quenching processing section after that, rapid 
solidification, although there is technique constituted so that detailed-ization of crystal grain 
might be attained This manufacture technique is for making a metal texture detailed, and no 
consideration to the segregation of a magnesium compound is made. 
[0007] 

[Problem(s) to be Solved by the Invention] After invention of this invention according to claim 
1 makes the magnesium compound which exists in the in-house in the forging blank made 
from a Magnesium alloy dissolve, it aims at offer of the manufacture technique of the member 
made from a Magnesium alloy which can obtain the member which excelled [ carry out / 
forging molding ] in the mechanical property while the forging moldability was raised. 
[0008] Invention of this invention according to claim 2 combines with the purpose of invention 
of the claim 1 above-mentioned publication, and aims at offer of the manufacture technique of 
the member made from a Magnesium alloy which can prevent big and rough-ization of crystal 
grain as compared with the technique of performing solution treatment after forging, by the 
heat-treatment which makes an above-mentioned magnesium compound dissolve serving as 
solution treatment. 

[0009] Invention of this invention according to claim 3 combines with the purpose of invention 
the above-mentioned claim 1 or given in two, by setting the temperature requirement of 
above-mentioned heat-treatment as 400-450 degrees C, makes a magnesium compound fully 
dissolve and aims at offer of the manufacture technique of the member made from a 
Magnesium alloy which can perform good homogenization. 

[0010] Invention of this invention according to claim 4 combines with the purpose of invention 
the above-mentioned claims 1 and 2 or given in three, by performing a warm forging 
succeeding an above-mentioned heat-treatment process, carries out the deployment of the 
heat energy at the time of heat-treatment to a warm-forging process, and aims at offer of the 
manufacture technique of the member made from a Magnesium alloy which can aim at a 
reduction of consumption heat energy. 
[0011] 

[Means for Solving the Problem] Invention of this invention according to claim 1 is 
characterized by being the manufacture technique of the member made from a Magnesium 
alloy equipped with the heat-treatment process which makes the magnesium compound which 
exists in the process which obtains the forging blank made from a Magnesium alloy, and the 
above-mentioned process subsequently to the in-house of the above-mentioned forging blank 
dissolve, and the forging process which carries out the forging molding of the forging blank 
after the above-mentioned heat-treatment process. 

[001 2] Invention of this invention according to claim 2 combines with the configuration of 
invention of the claim 1 above-mentioned publication, and it is characterized by the heat- 
treatment in the above-mentioned heat-treatment process being the manufacture technique 
of the member made from a Magnesium alloy that an aging treatment is given after the above- 
mentioned forging process, while serving as solution treatment. 

[0013] Invention of this invention according to claim 3 combines with the configuration of 
invention the above-mentioned claim 1 or given in two, and heat-treatment in the above- 
mentioned heat-treatment process is characterized by being the manufacture technique of 
the member made from a Magnesium alloy processed at the heating temperature of 400-450 
degrees C. 

[0014] Invention of this invention according to claim 4 combines with the configuration of 
invention the above-mentioned claims 1 and 2 or given in three, the temperature of the 
above-mentioned forging blank is adjusted to warm-forging temperature after the above- 
mentioned heat-treatment succeeding this heat-treatment, and it is characterized by being 
the manufacture technique of the member made from a Magnesium alloy of performing a warm 
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forging. 

[0015] . 
[Effect of the Invention] Since according to invention of this invention according to claim 1 
forging molding is carried out after making the magnesium compound which exists in the in- 
house in the forging blank made from a Magnesium alloy at an above-mentioned heat- 
treatment process dissolve While ***♦ of an intermetallic compound (magnesium compound) 
is sharply reduced by the above-mentioned dissolution and can. as a result, raise the forging 
moldability in a forging process It is effective in the ability to obtain the member made from a 
Magnesium alloy which was excellent in mechanical properties, such as tensile strength, 
elongation, and a rate of a marginal lump. 

[0016] According to invention of this invention according to claim 2, as compared with the 
conventional technique of combining with the effect of the invention of the claim 1 above- 
mentioned publication, it not being necessary to perform solution treatment after forging since 
the heat-treatment which makes an above-mentioned magnesium compound dissolving serves 
as solution treatment, and performing solution treatment after forging for this reason, it is 
effective in the ability to prevent big and rough-ization of crystal grain. That is, although 
crystal grain will make it big and rough if above-mentioned solution treatment is an elevated 
temperature, and it is performed to artificial-aging processing after this hot solution 
treatment's forging, since solution treatment is performed before a forging process, big and 
rough-ization of such crystal grain can be prevented. 

[0017] Since according to invention of this invention according to claim 3 it combined with the 
effect of the invention the above-mentioned claim 1 or given in two and the temperature 
requirement of above-mentioned heat-treatment was set as 400-450 degrees C, the 
magnesium compound ****ed by the in-house of a forging blank is made to fully dissolve, and 
it is effective in the ability to perform good homogenization. 

[0018] Since according to invention of this invention according to claim 4 it combines with an 
effect of the invention the above-mentioned claims 1 and 2 or given in three and a warm 
forging is performed succeeding an above-mentioned heat-treatment process, the deployment 
of the heat energy of heat-treatment can be carried out to a warm-forging process, and, as a 
result, it is effective in the ability to aim at a reduction of consumption heat energy. 
[0019] 

[Example] One example of this invention is explained in full detail below based on a drawing. A 
drawing is the 1st process SI of process drawing which showing the manufacture technique of 
the member made from a Magnesium alloy, and showing in drawing 1 , and carries out the 
casting molding of the forging blank made from a Magnesium alloy. Since the upper arm used 
for the suspension of an automobile as a member made from a Magnesium alloy is illustrated, 
the mold cavity approximated to the last configuration of an upper arm is formed, the molten 
metal of Magnesium alloy AZ80A of the composition shown below to this mold cavity in Table 
1 is cast, and the forging blank 1 shown in drawing 2 is cast in this example. 
[0020] 

Table 1] 





Al 


Zn 


Mn 


Si 


Cu 


Ni 


Fe 


Mg 


is. & 
(wtV.) 


0.2 


0.56 


o.ia 


0.02 


0.001 


0.001 


0.002 


3a( 



[0021] Although it sets a die temperature as about 200 degrees C in using metal mold casting 
for an above-mentioned casting process, it can replace with this metal mold casting, and a 
sand-mold gravity-casting method, a die-casting method, a low_pressur e_casting, and a ha lf- 
melting injection-molding method can also be used. In addition, when above-mentioned metal 
Tnol^'casi^ng'islj^ once cooling to ordinary temperature after casting of the forging blank 1. 
trimming of a riser fraction and a gate fraction is performed. 

[0022] Next, heat-treatment which makes the magnesium compound which exists in the in- 
house of the forging blank 1 dissolve at the 2nd process S2 shown in drawing 1 is given, this 
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heat-treatment — solution treatment — serving — heating temperature — the domain of 
400-450 degrees C — it considers as about 41 0 degrees C desirably, and a heating time is 
made into 1 0 hours or more 

[0023] All the magnesium compounds (specifically intermetallic compound of Mg-aluminum) 
that ****ed to the in-house of the forging blank 1 at the time of casting by giving above- 
mentioned heat-treatment which serves as such solution treatment dissolve, and the forging 
moldability in a back process is improved sharply. 

[0024] next the 3rd process S3 shown in drawing 1 — the present temperature of 400-450 
degrees C of the forging blank 1 — the domain of 300-380 degrees C as warm-forging 
temperature — it adjusts to 350 degrees C desirably Here, if warm-forging temperature 
exceeds 380 degrees C, since the front face of the forging blank 1 will oxidize, the upper limit 
of this temperature is made into 380 degrees C. 

[0025] Next, if the warm forging (warm forging) of the above-mentioned forging blank 1 is 
carried out by 4th process S4 shown in drawing 1 using a punch and female mold, the member 
made from a Magnesium alloy 2 which is equivalent to the upper arm of the last configuration 
as shown in drawing 3 can be obtained. In addition, at this time, since a burr 3 (flash and thing 
of a flash plate) exists in the periphery of the above-mentioned member made from a 
Magnesium alloy 2, after cooling the member made from a Magnesium alloy 2 equipped with 
the burr 3 to a room temperature at the 5th process S5 shown in drawing 1 , deburring ** 
(trimming) is performed and it considers as the member made from a Magnesium alloy 2 which 
does not have a burr 3 as shown in drawing 4 . 

[0026] Next, artificial-aging processing is performed to the above-mentioned member made 
from a Magnesium alloy 2 at the 6th process S6 shown in drawing 1 . That is, air cooling is 
performed after performing the domain of 165-210 degrees C, and according [ set it as about 
1 75 degrees C desirably, and ] to this aging-treatment temperature low-temperature heating 
for aging-treatment temperature for about 1 6 hours. 

[0027] Next, after machining a piercing etc. at the 7th process S6 shown in drawin g 1 in the 
required part of the member made from a Magnesium alloy 2 after the above-mentioned aging 
treatment, rustproof processing is performed at the process S8 of the octavus shown in 
drawing 1 . 

[0028] Thus, since forging molding is carried out after making the magnesium compound which 
exists in the in-house in the forging blank 1 made from a Magnesium alloy at an above- 
mentioned heat-treatment process (2nd process S2 reference) dissolve While **** of an 
intermetallic compound (it is a Mg-aluminum compound in the case of this example) is sharply 
reduced by the above-mentioned dissolution and can, as a result, raise the forging moldability 
in a forging process (refer to 4th process S4) It is effective in the ability to obtain the member 
made from a Magnesium alloy 2 which was excellent in mechanical properties, such as tensile 
strength, elongation, and a rate of a marginal **** lump. 

[0029] Moreover, since the heat-treatment (2nd process S2 reference) which makes an 
above-mentioned magnesium compound dissolve serves as solution treatment It compares 
with the conventional technique of it not being necessary to perform solution treatment which 
applies high heat to a member 2 after forging, and performing solution treatment after forging 
for this reason. It is effective in the ability to prevent big and rough-ization of crystal grain, 
and the metal texture of T6 processing can be obtained by both processings with the solution 
treatment in the 2nd above-mentioned process S2, and artificial-aging processing in the 6th 
above-mentioned process S6. 

[0030] Since the temperature requirement of heat-treatment was set as 400-450 degrees C, 
the magnesium compound in the 2nd further above-mentioned process S2 ****ed by the in- 
house of the forging blank 1 is made to fully dissolve, and it is effective in the ability to 
perform good homogenization. 

[0031] In addition, since a warm forging is performed in 4th process S4 succeeding an above- 
mentioned heat-treatment process (2nd process S2 reference), the deformation resistance at 
the time of forging is small, and as well as scale generating becoming small, the deployment of 
the heat energy at the time of heat-treatment can be carried out to a warm-forging process. 
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and, as a result it is effective in the ability to aim at a reduction of consumption heat energy. 
[0032] In order to verify various above-mentioned effects, they are diameter 16mmphj and a 
product with a height of 24mm made from a Magnesium alloy (specifically AZ80A). The test 
piece which is two both whose diameters of initial average crystal grain of a material are 260 
micrometers is beforehand cast under the same condition. After carrying out the warm forging 
of one ****** piece at the forging temperature of 350 degrees C, and 30% of the rates of a 
forging The comparison article which gave the aging treatment which carries out water cooling 
after performing solution treatment heated at about 400 degrees C for 15 hours, and carries 
out air cooling after heating at about 1 75 degrees C subsequently for 1 6 hours. After 
performing solution treatment which heats the test piece of another side at about 41 0 
degrees C for 20 hours The example article which gave the aging treatment which carries out 
air cooling after carrying out a temperature control to about 350 degrees C, carrying out a 
warm forging at 30% of the rates of a forging and heating at about 1 75 degrees C for 1 6 hours 
is manufactured, respectively. The result which measured tensile strength, elongation, and the 
rate of a marginal **** lump to these comparisons article and the example article, 
respectively is shown in drawing 5 and the drawing 6 . 

[0033] The tensile strength of an example article is improving to about 320 [MPa] to the thing 
with the as low tensile strength of a comparison article as about 300 [MPa] so that clearly 
from drawing 5 . Moreover, the elongation of elongation of an example article of a comparison 
article is improving to about 14% to about 10% and a low thing. 

[0034] It turns out that the rate of a marginal **** lump of an example article is improving to 
about 70% to the thing with the as low rate of a marginal **** lump of a comparison article as 
about 60% so that still clearly from drawing 6 , and the moldability is improving. In addition, this 
rate of a marginal **** lump is expressed with the following several 1 . 
[0035] 
[Equation 1] 

C 21Z Ho itVitiLUwKn^ ? 
43.1. H <Ho 

[0036] In the configuration of this invention, and correspondence with an above-mentioned 
example, the process which obtains the forging blank of this invention It corresponds to the 
1st process SI of an example, and a heat-treatment process is equivalent to the 2nd process 
S2 like the following, a forging process corresponds to 4th process S4, and the process which 
gives an aging treatment is not limited only to the configuration of the example of a **** [ ** 
corresponding to the 6th process S6. and this invention ]. 

[0037] For example, although the upper arm of the suspension of an automobile was 
illustrated as a member made from a Magnesium alloy in the above-mentioned example, of 
course, you may apply to the manufacture technique of a wheel or other members. 
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DESCRIPfrM oFDRAWINGS ~ ZIZ 

[Brief Description of the Drawings] 

[Drawing 1] Process drawing showing the manufacture technique of the member made from a 
Magnesium alloy of this invention. 

[Drawing 2] The perspective diagram of a forging blank. 

[Drawing 3] The perspective diagram of the member made from a Magnesium alloy which has 
a burr after a warm forging. 

[Drawing 4] The perspective diagram of the member made from a Magnesium alloy. 
[Drawing 5] The property view showing the tensile strength elongation of an example article 
and a comparison article by comparison. 

[Drawing 6] The property view showing the rate of a marginal lump of an example article 
and a comparison article by comparison. 

[Drawing 7] Process drawing showing the manufacture technique of the conventional member 
made from a Magnesium alloy. 

[Drawing 8] Process drawing showing the manufacture technique of the conventional member 
made from a Magnesium alloy. 
[Description of Notations] 

51 — The 1 st process 

52 — The 2nd process (heat-^:reatment process) 

53 — The 4th process (forging process) 

S6 — The 6th process (aging-treatment process) 

1 — Forging blank 

2 — Member made from a Magnesium alloy 
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DRAWINGS 



[Drawing 2] 
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[Drawing 3] 





[Drawing 5] 
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[Drawing 6] 
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[Drawing 1] 
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[Drawing 7] 
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[Drawing 8] 
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{c cfc 0 6 ti/c^ -7 > ^ (omm^^kx^mmt-^ 

<bLT:(D'7>f:1^t''i?A{k^3&5«#T (segregation ) 

[0 00 6 3 -yf. ^if^iy^A^^mmi<om&':^m 

t lyXktm^^t:^lhmA<D9cMt Lxcy^mw-s - 2 6 

8 3 57#ociBi£cD^<. mmx^^^i^^ i^^mM 
^ ^f^rsfic^Lx. m:mxm 

ASP) ^KIfCC^U^ (chiller ) m^mi^^XM}^ 

mmiy. ^<otk. m^^mw^^M^iyxm.m^i^'t^'n 

ft{c i: 0 J: o r te^^cT^^W 13 S J: ^ cc 

^bTS/cd?>ofecDr. •7><:^5>•^A<fc^cDi^«w:*f-r 

[0 00 7] 

[^B^*«l^»L/<l:5 tTS^] C<0^^(Dit^^l ga 

-7^^ix'^;A^ii<D^i§:/^>^«:4c5Ct 

[0008] C(D^^<Dft5|t^2iBi£CD^^«> ±1211 

)tea^3KO*a:;k:4b*PA±'r S c i ^^r^ S v i/:^ 5x a^ 

^w^(!y^'nm>m.^mt^t -r s. 

[0 00 9] CC0^B>«(Dff^3 iBiSo^0^«, itaif 

im 1 */c»2faiso^^©e&^<b»ifx. Jii^otti^ 

*OTO©S185ffl^4 0 0-450 'CCC^-rSCi-C. 
■75^;J;i/':?Afb^«:3t^ic@?S$1*-C. a»Aj:^{b 

[0010] xLam^<owm^i^<omn\x. ±iais 

ttll»^SIX^&cili^ urrar^^i^^tf^j: ^ c tx. mm 
^!iSB^<D»x:^;^¥^^ap^^3ixfi^cws»f^JfflL'. ?«® 



I 
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[0011] 

mm^mm'ri>fcib(o^m ccomncom^m i ibis 

[0012] c.(D^m(om^2%m(omm\t. ±.tzm lo 
[0013] <i<o^^mm^m2itm<o%m\ii. ±Mm 

mJM^^^^^WmWXA 0 0-4 5 0-C<Dftl««aff 

r $ n $ ^ 5^ "i; A ^mm^mMiim'vib h 
CO 0 1 4 3 c<r>m^(om^Atm.<o^m\^. ±^if 20 

[0015] 



[0017] c,(D^m(on^mztm.<om^mxti\t. 
^tm^rn 1 * 2 imcy^mom^tmitx , ±.m 
(ompmm(oumMn^A 00-4 5 o-ctcts^cu^io 

[00181 C<D^^<Dit3j^4iBKcD^I9tCJ:ti«, 

±iBft^^ 1 . 2 ^ /c» 3 fBj|S<3r)^ig©^m<!:^-&r . 

J:M<D^Jo^fti^iSXlicclyK ?ara»3g^tTJ& ^ ox. 
jraffeftks©f»x ^;u¥*iaK«3icxg«cw5aiMfli'r ^ c 

[0019] 

01 ccTH-rxii^iD^KDXgs 1 '^y^e:^*^ 
>i,cm^^hti^rv^^r-2^^Wski,x\.^z>(Dx. t v 

A^^A Z 8 0 KOmk^WiLfy^X. @ 2 (C.^'Till^ia 
[0020] 

[^1] 





Al 


Zn 


Mn 


Si 


Cu 


Nl 


Fe 


Mg 




d.2 


0.56 


0.18 


0.02 


aool 


0.001 


0.002 


Bat 



[0 02 1 ] ±3^0^i^li{C^^ii^fflC^^»^^tC 

^iaie^iKj2 0 0*C{csS:5£TS*^. cco^S^i^ 
[0 02 2 ] ;X{cHi«:^-rm2<?)X^s 2"c. 



ta. jni»?as^4 0o-4 5o-cc[>iBffl. iiisu<»*^ 
4 1 o-cto. »ni»B#ra*i oi^ign5(±<b-r^. 

[0 0 2 3 ] COct ^ Ad:^(*{b^il^:^*3^±^c0/jn?» 

50 [00241 ;xtc0 1 «c^r» 3 cDXgs 3 X. fm.^ 
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5 6 

^tOX(D3 0 0-3 8 0-CO[)®H. M$U<Ci3 5 0 X^^^S<b<DM^aCCj: «9 T 6*!iffi(D#Sffi«S€:^^ 

Tht. «iji:/7>i' l©a®3&«m-r^©r. [003 0] ^ 6CC±3$<Dm2 0XfiS 2rO?JQ^31 

<D±I®^3 8 O-Cct-r^, (DSS»Bffl^4 0 0'-4 5 0-C{Ci93£L//c©r. 

[0025] ^XCCS 1 0C^'rm4<DX^S 4r. J:^*5 -^^^ 1 ©^rtCCfflft Stlfc'^^'^t^'i? A<b^ig3^=fE 

J:crFM^«C^r±xliC7)^it^^>^ 1 ^Umm^t (wa ^{c@^$1±-C. ^»ia:l^WbteS*tf^^ C<fc3&J"C* 

j^r-/>^(x:m^-ri^if^^^^M.^mmi2^ni>c [o 03 1 1 mr. ±^<DiHi^i*fiffix^ <^2<ox^ 

t^&i-C^^o ^jrfc. C<D^.^.r«±i^(7)-7y^.2^'i;A^ 10 S2#M) «:^i^bTm4<DX^S4Cct:iLra^j^^^f 

^|$g|Stt2<D®<iCC(i^N''; 3 (flash. V^yiy^OC fJi'XDVs ^^©^Jf^ffic!a*^'h3 < , ^^^Jr-Jl/^^i 

«; 3^M^/c^^^^-^A^^gm2^^ia$-c?^iP ^x^«:W^ftJfflT^>c<!:7&i-c^. ccD^m. ms» 

mA^ffi'T^^^^'^') ^(otsix.^'^ifit^i/^j^^mm^ [003 2] ±.m(o^m^w^^mi.'^^fc}^^. dilsi 

2fr-5. 6mn* . 115$ 2 4mm(30vi^^>'-i? (:i:f*fl«J(C«A 

[0026] >XtC0 I {c?F-rm 6 <DX@ S 6 -CiSKD v Z 8 0 A ) «*t<D»JW^j^»S&SI*ii^ec 260 

1^^JS!l*&lliae[^ 1 6 5-2 1 0-CCDiOT. M*0<« -:^<OT^ hf-;^^^?aa3 5 0-C, »jiiJDX^3 

1 6K5ra?f ^^cCofc^^^i^^tf^JT^o ^^{*{b^JiS^ISL/cmtC7K?^U. ^Xl^-rl^ 1 7 5-Cr 

[0027] >xccs 1 {c^-r^ 7 (ox^s 6 ±ieB# 1 6 nmmmi^fc^^^^r^'s^nmm^m vtcim^n 

^*!kJll^<O'5^i3^;^5^'?A^^simt2(Di^:«ffi0fcc3^7L ffe:;^a)7*;^ h f->^^^^4 1 o'c*c2 o^ra»D^-r 

m:Lrjii£(owmMj:^m{yfc^^. m 1 cc^n-rnscox ^^mfcftiffi^ssu/cttcc. 1^3 5 0 -GcciaKsgissu. 

!is 8r. p;5iiii!a«:«6ro jgigj!jnx^3 0%-ciaraiajtUjfc^oc. 1 7 5-c-c 1 

[0028] C<Di: ^ ic. ±^(7:);jnl^5^iiiXfl (^2 <D 6^P^»0l^t>/c^(c^^-r^B#^^&®:§:J6 O/c^J^fe^^dJi 

w©j«^«Mg -A 1 \t^m) (oimifiiMmm^^^ 30 [0033] 05^e>ig6*^j^<t^«:j:b^D°a<D^i5^$ 

:A:^i«:a6«Sn. COl^m. iSi^Xg <l|4<0XfiS 4 :^iiiJ5j3 0 0 [MP a] i^^cOCC^ctOr. ^fig^D^oO^I 

#M) r(D^i&^f4^fSl_b$-^-5C<!:3&5-C^-5»<!:^ SS5S$«i^3 2 0 [MP a] tCrSl±UrC*^o ^/ctbtfll 

(D«ti/c'74/^i^'i^A^i;iSPtt2€^^ci3&sr*S (il^ji 4%«:fSi±L/'CC^So 

^3&j^2,. [0 03 4] $6tcia6*^e>^63{i^i&:J:^(cj:b$S.SiCD^ 

[0029] * fciaO'^y^t/'i^Afb^^HS?^ I?|gitii*^*3&«ift6 O^ifiCiCDCcWUr. ^09d°d© 

hmmm (m2<DX^S 2#^) ;&5?$i*^b^ira^^ia R&^ig;t3i<??f^«*^l7 0%(crai_hOr*5 0 . ^ttT^^r^ 

^m^m-rm^-ismtimhx . m^n.<D%i-^\t^m± 40 [ 0 0 3 5 ] 

■r'5c<t*ir3r'55^m*^*0. ±^(D||2(DXIiS2tc5ic [3^1] 



-(aU. H <Ho 

(0 0 3 61 C©«W©fltS5<t. Jdas®IIJ6«t©*t)CS 50 «:*$t,»X. C©*W©jgB6:/7>i'«»SXStt. ^ 
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mm or fe<i:c^ c t 
n^rxmm. 

m4] ^i/^i^'^ A^mm^cmwMo > 



8 



10 



-rxmmo 

ms] s^3feov if:^ i^'^^M.^mmiommyjm^nk 
rxmmo 

s 1 1 <c>xs 
s2-»2©xs mfmrnxm) 
s3-m4<Dxm im^m) 
s 6 6 ©xg (B^a^sx^) 



mz) 



ms] 



m4] 



me] 





ms] 
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